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The EURO Working Group CBBM was involved in the preparation of three special issues in the past:
• The first special issue was dedicated to the networks in computational biology [4] . This special issue was focused on the models and algorithms for the analysis of biological networks.
• The second special issue was prepared among the papers that were presented in the II WG CBBM Conference in Rome [1] . It included papers mainly focusing on models and algorithms for analysis of biological data.
• The third special issue was prepared in collabortion with EURO Working Group OR Applied to Health Care among the papers that were presented in the 25th European Conference on Operational Research in Vilnius, Lithuania [12] . The papers included in this special issue were diverse, covering data analysis, disease diagnostics, models and algorithms for the analysis of biological systems.
With this special issue, we summarize the state-of-the-art contributions presented and discussed in the occasion of IV WG CBBM Conference in Poznan-Biedrusko, Poland. Our motivation is to further encourage excellent research and interaction between OR and life sciences. The articles are listed according to their contents. Let's examine them briefly.
Paper summaries
The research on the analysis of DNA sequences was a pivotal problem in the development bioinformatics. The paper by Lancia [8] presents the Single Individual Haplotyping problem. The paper argues that one should find and correct the errors in the data as well as retrieve a consistent pair of haplotypes when inconsistent haplotype data comes from the sequencing of an individual's chromosome. An overview of several methods and models used to solve the problem are discussed and analyzed, presenting wide range of operational research approaches.
The determination of three-dimensional structure of proteins and protein complexes is an important problem. The paper by Cetinkaya et al. [2] addresses the backbone assignment problem appearing in the process of NMRbased determination of three-dimensional structure of proteins. The authors have developed a new method for protein assignment evaluation. A contribution to speeding up of the NVR approach and extending its capability to handle various types of data, and to process noised spectra, has made the method more practical and useful in laboratory work.
While the collection and analysis of biomedical and genomic data are well-recognized challenges, a third challenge is also very important: the efficient storage and maintenance of large collection of genomic data (in particular, data extracted with new generation sequencing technologies). This challenge is discussed in the paper by Chlopkowski et al. [3] , where a very efficient algorithm for compressing FASTQ files produced by highthroughput DNA sequencers is presented. The authors describe the algorithm in detail, summarize experimental results, and show how their FastQComp algorithm achieves better compression ratio than other compressors specialized for FASTQ files.
Milostan [9] presents a new graph based method that can be used for recognition of domains -conserved parts of protein structure that are associated with particular functions of proteins. Proposed solution uses a specially crafted contact graph and graph clustering to detect potentially stable substructures, and has been tested on the data from SCOP and CATH databases. The authors show that the method can be easily applied for the considered problem and extended by additional analytical modules devoted to recognition of similarity of domain cores in proteins.
The paper by Kulik et al. [7] investigates the hydrogen bond patterns, solvent accessibility, and stacking energies of the nucleobases in twelve different aminoglycoside-RNA crystal complexes. Their analyses show some antibiotic-induced RNA structural differences in the hydrogen bonding pattern in the vicinity of the U1406 and U1495 base pairs, especially in the complexes with geneticin and modified paromomycin. They also investigated the dependence of other aminoglycoside characterizing descriptors, such as the number of rings and total charge, on the experimentally determined Gibbs energies.
The structure-based drug design takes the three-dimensional structure of the target protein and tries to find moleculer structures that are able to regulate the functions of the target protein through molecular interactions. Tardu et al. [11] applies hyperbox classification method to determine the most relevant molecular descriptors of drug molecules that inhibit the activity of Sirtuin6. The comparison of the proposed approach with the other approaches has shown that the the hyperbox approach performs very well on the classification of activities of Sirtuin6 inhibitors.
The analysis of molecular dynamics (MD) is a difficult problem due to the fact that there are many alternative trajectories and finding the most plausible trajectory is an unsolved problem. Gogolinska et al. [5] presents a number of algorithms for generating Petri Nets (PN) from a large set of MD trajectories. Among the algorithms, One Place One Conformation (OPOC), is presented in a greater detail that reflects the changes between biomolecule conformations. In addition, three simulations are analyzed to show the effectiveness of the OPOC algorithm. The authors show that PNs reproduce events hidden in MD trajectories and enable observations of the conformational space features hard-to-see by the other clustering methods.
Kropat et al. [6] presents the concept of fuzzy target-environment networks together with various fuzzy possibilistic regression models, for the analysis of two-modal regulatory systems affected by errors and uncertainty. The analyzed fuzzy regression approaches are very flexible and can be adapted to a variety of regulatory systems where data uncertainty and model restrictions are involved. This is usually the case for interdependent networks in systems biology, where the regulating effects are not known in detail and one has to refer to approximating models for a representation of the interaction at the system level.
The paper by Santoni et al. [10] describes a new method to measure the contribution of discretized features for supervised learning, presenting its usefulness for biological data analysis. The authors show the ability of the proposed approach to score and rank features for supervised learning in a more effective way than others well established rankers. The experimental results highlight the potential advantages of using this method in the analysis of biological data sets, where few relevant continuous features must be extracted from large sets, and properly discretized.
Conclusions

